Characterization of hemodynamic, hematologic, and biochemical responses to administration of liposome-encapsulated hemoglobin in the conscious, freely moving rat.
To improve the outcome of trauma victims and of patients undergoing high-blood-loss surgical procedures and to avoid the many serious complications of blood transfusion, there is a need for an oxygen-carrying blood substitute. Synthetic erythrocytes composed of liposome-encapsulated hemoglobin (LEH) represent one of the significant research efforts in this direction. The purpose of the present study was to examine some of the cardiovascular, hematologic, and biochemical effects of a recently developed LEH preparation in the conscious rat (n = 7). LEH increased mean arterial pressure (MAP) by +18.7 +/- 4.7 mm Hg (P less than 0.01) and heart rate (HR) by +117 +/- 18 beats/min (P less than 0.05). Platelet count dropped to 40% of basal value (P less than 0.01), while plasma thromboxane B2 (TXB2) increased by +25.1 +/- 5.4 pg/100 microliters (P less than 0.001). There was no effect on plasma 6-keto-prostaglandin F1 alpha (6-keto-PGF1 alpha). Hemoglobin and hematocrit levels were elevated as well as the white blood cell count [( WBC] lymphocytosis). The platelet and TXB2 responses to LEH showed negative correlation (R = -0.56, P less than 0.01). The injection of the liposome vehicle (LIP) decreased MAP by -16.5 +/- 5.1 mm Hg (P less than 0.01) and platelets, but increased HR, WBC, and TXB2. All observed effects exerted by LEH and LIP were transient, and basal levels obtained 120 min after LEH injection. These data suggest that while LEH maintains some physicochemical properties of red blood cells, its biological properties at the present time indicate potential cardiovascular and hematological liabilities. Furthermore, it seems that the phospholipid bilayer alone or in combination with free Hb might be responsible for the biological effects of LEH.